815 HARFORD COUNTY

This chapter presents information about stream conditions
of potential management interest in Harford County based
on the 2000-2004 Maryland Biological Stream Survey
(MBSS) results. Information from MBSS data collected
between 1994 and 1997 can be found in MDNR 2001m.

8.15.1 Ecological Health

Based on the three ecological health indicators used by
the MBSS, the overall condition of Harford County
streams during 2000-2004 was Fair (Figure 8-114). The
FIBI results indicate that 39% of the streams in the county
were in Good condition, while 42% rated Good using the
BIBI. In contrast, 41% of the streams in the county scored
as Poor or Very Poor using the CBI, while 26% scored as
Good and 34% scored as Fair.

There did not appear to be a strong geographic trend in
IBI scores within the county, and fish and benthic IBIs at
a dite often differed by one rating category. However, few
sites rated Good for either fish or benthos south of 1-95,
and sites where both fish and benthos rated Good were
primarily in the upper portion of the Deer Creek
watershed. The highest rated stream in Harford County
using the Combined Biotic Index (CBI) was Deer Creek
and severa of its unnamed tributaries, while the lowest
rated streams included the Middle Branch of Romney
Creek, as well as unnamed tributaries to the Bush River
and Deer Creek (Table 8-29). Based on Stream Waders
volunteer data, many sites were rated Good for benthic
macroinvertebrates in the Deer Creek watershed, while all
samples collected on Aberdeen Proving Ground were
rated as Very Poor (Table 8-30).

8.15.2 Physical Habitat

8.15.2.1 Overall Condition

Based on the Physical Habitat Index (PHI), 12% of the
streams in Harford County had Good habitat, 47% had
Partially Degraded habitat, and 40% had Poor or Very
Poor habitat (Figure 8-115). Sites with Degraded and
Severely Degraded physical habitat were mostly located
in the eastern half of the county. In contrast, most of the
sites rated as having Minimally Degraded physical habitat
were located in the Deer Creek watershed.

8.15.2.2 Trash
Nearly 32% of the stream miles in Harford County were

rated Optimal for trash (Figure 8-116). In contrast, 20%
of streams were rated as being in Margina or Poor

condition. There was no strong geographic trend in high
trash areas. However, sites were generally scored higher
in the northwest part of the county and the Aberdeen
Proving Ground than other parts of Harford County.

8.15.2.3 Channelization

About 19% of the stream miles in Harford County were
channelized (Table 8-4). Rip-rap, culvert pipes, earthen
ditches and concrete were the types of documented
channelization (Figure 8-117). Ditches were most com-
mon in the southern part of the county, including
Aberdeen Proving Ground, while sites with rip-rap were
al located in the center of the county. No other
geographic trends were evident.

8.15.2.4 Inadequate Riparian Buffer

Nearly 6% of the stream miles in Harford County had no
riparian buffers during the 2000-2004 MBSS (Table 8-3).
In addition, 7% of stream miles had severe breaks in
existing riparian buffers. Sites with inadequate riparian
buffers during the 2000-2004 MBSS tended to be located
in the northwestern part of the county (Figure 8-118).
However, sites with severe breaks in the riparian buffer
zone were more uniformly distributed around the county.
Examples of riparian buffer breaks included direct entry
of road runoff into streams, eroded gullies that comprise
buffer integrity, and direct access of livestock to streams.
Additional information about buffer breaks, analyzed by
county, is provided in: 2000-2004 Maryland Biological
Stream Survey Volume 10: Riparian Zone Conditions
(http:www/dnr/Maryland.gov/streams/pubs/ea05-7_
riparian.pdf).

8.15.2.5 Eroded Banks/Bedload M ovement

Slightly over one haf of the stream miles in Harford
County had minimal (Optimal) bank erosion (Figure 8-
119). Only 4% of streams had bank erosion that was rated
as Poor, and 10% of stream miles were rated as Marginal.
In general, lesser amounts of bank erosion were evident in
the northern part of the county and within Aberdeen
Proving Ground.
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Over 83% of the stream milesin Harford County had only
minor bar formation or were devoid of bars (Figure 8-
119). An estimated 5% of stream miles had extensive bar
formation, and 11% of streams were rated as having
moderate bar formation. Bar formation appeared to be
more pronounced in lower Deer Creek and in the area
around Edgewood, Maryland.

8.15.3 Key Nutrients

8.15.3.1 Nitrate-Nitrogen

Nearly 30% of the stream miles in Harford County had
nitrate-nitrogen levels below the threshold for forested
streams (Figure 8-120). Of the remaining 70% of stream
miles, 8% had values greater than 5 mg/l, alevel at which
biological effects have been documented. The highest
nitrate-nitrogen levels were evident in the northwestern
part of the county, while levels were low at al sites on
Aberdeen Proving Ground and generaly lower in the
southeastern portion of the county.

8.15.3.2 Total Phosphorus

In contrast to nitrate-nitrogen, most stream miles in
Harford County had total phosphorus levels below the
threshold for forested streams in Maryland (Figure 8-
121). Nearly 66% of stream miles fell into this category,
while only 7% of streams had levels above those
associated with biological effects. Two areas of Harford
County had high levels of tota phosphorus, the

Stream and Riverine Biodiversity (http:www/dnr/
Maryland.gov/streams/pubs/ea05-6_biodiv.pdf).

Of the nine watersheds found in Harford County, Deer
Creek and Broad Creek were classified as Tier 1, meaning
that these watersheds serve as stronghol ds for one or more
state listed aquatic species (Figure 8-122). It is aso
noteworthy that Deer Creek is among the top four
watersheds in Maryland in terms of stream and river
biodiversity ranking. The Lower Susguehanna River/
Octoraro Creek/Conowingo Dam Susguehanna River
watershed was classified as a Tier 2 watershed, meaning
that it serves as a stronghold for one or more non-state
listed species of Greatest Conservation Need (GCN), and
has state-listed aquatic fauna present. In stark contrast, the
Gunpowder River/Lower Gunpowder Fallg/Bird River/
Middle River watershed was among the lowest ranking
for stream and river biodiversity in the state (75" of 84).
Any reaches that had either state-listed or GCN species,
or high intactness values were highlighted to facilitate
additional emphasis in planning restoration and protection
activities.

8.15.5 Stressors

At 98% of stream miles, the most extensive stressor
characterized by the MBSS in Harford County during the
2000-2004 MBSS was non-native terrestrial plants in the
riparian zone (Figure 8-5). Other stressors found were:
streams with non-native aguatic fauna (55% of stream
miles); eroded banks (21% of stream miles); streams with
>5% upstream urban land use (observed in 31% of stream
miles); high nitrate-nitrogen levels (8% of stream miles);

northwestern border with Baltimore County and

the northeastern corner of Aberdeen Proving
Ground. There was also a single site just south of
Edgewood that had high phosphorus levels.

8.154 Stream and River Biodiversity

To provide a means to prioritize stream systems
for biodiversity protection and restoration within
each county and on a statewide basis, a tiered
watershed and stream reach prioritization method
was developed. Specia emphasis was placed on
state-listed species, stronghold watersheds for
state-listed species, and stream reaches with one or
more state-listed aquatic fauna. Fauna considered
included stream salamanders, freshwater fishes,
and freshwater mussels. Rare, pollution-sensitive
benthic macroinvertebrates collected during the
1994-2004 MBSS were also used to identify the
suite of watersheds necessary to conserve the full
array of known stream and river biota in
Maryland. A complete description of the bio-
diversity ranking process is found in: 2000-2004
Maryland Biological Stream Survey Volume 9:
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AN IMPORTANT NOTE ON BIODIVERSITY
MANAGEMENT

Perhaps the largest ongoing natural resources restoration and
protection effort in Maryland is associated with the Chesapeake
Bay. In most cases, freshwater biodiversity is not specifically
considered during placement and prioritization of Bay restoration
and protection projects. In this report and in the more detailed
volume in the series on aquatic biodiversity, a system of biodiversity
ranking is presented to provide counties and other stewards with a
means to plan appropriate protection and restoration activities in
locations where they would most benefit stream and river species.
Given the historically low level of funding for biodiversity protection
and restoration in Maryland and elsewhere, the potential benefit of
incorporating freshwater biodiversity needs into other efforts is quite
large.

However, it is important to note that although freshwater taxa
are the most imperiled group of organisms in Maryland, other
groups and individual species not typically found in freshwater
habitats are also at high risk and constitute high priority targets for
conservation. In addition, freshwater taxa that prefer habitats such
as small wetlands may not be well-characterized by the ranking
system employed here. To conserve the full array of Maryland’s
flora and fauna, it is clearly necessary to use other, landscape-
based tools and consider factors such as maintaining or
reconnecting terrestrial travel corridors.




streams without riparian buffers (6%); acid deposition
(7%); channelized streams (6% of stream miles); and low
dissolved oxygen (4% of stream miles).

The Harford County Department of Public Works (DPW) conducts various
monitoring and assessment programs to meet the requirements of its National
Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer
System (MS4) Discharge Permit as well as to support restoration efforts in the county.

DPW has an ongoing effort to assess each of the County’s ten designated
watersheds to determine the environmental health of the watershed and to identify
areas of concern. A field reconnaissance is performed on each stream mile utilizing
DNR'’s Stream Corridor Assessment (SCA) methodologies. The survey records
information on problem areas such as fish barriers, eroded streambanks, exposed
pipes and inadequate buffers. The problem areas are photographed, evaluated and
scored to determine the severity, correctibility and accessibility of the problem. Survey
results are used as a tool for government agencies, local organizations and private
landowners to identify and implement water quality and restoration projects within the
watersheds.

The County contributes to Maryland’s understanding of stormwater runoff and its
effect on water resources by conducting monitoring efforts on a tributary to Winters
Run. The efforts consist of characterizing stormwater discharges from a residential
outfall and an associated in-stream station using chemical, biological and physical
monitoring techniques. Other assessment efforts within Harford County include
preparation of Watershed Restoration Action Strategies (WRASS) for the Bush River
watershed, in collaboration with Maryland DNR, the Center for Watershed Protection,
and various state and federal agencies. Published results of this effort include a Bush
River Watershed Characterization, a Nutrient and Biotic Synoptic Survey Report and a
Bush River Watershed Management Plan
(www.dnr.state.md.us/watersheds/surf/proj/wras.html). As a result of the WRAS
process, DNR and the County have continued chemical and biological monitoring at
selected tributaries within watershed and have established a real-time, shallow water
monitoring effort in the Bush River (www.eyesonthebay.net). The County’s
Department of Planning and Zoning is currently developing a WRAS for the Deer
Creek Watershed. The County has also been cooperating with the U.S. Geological
Survey (USGS) on the operation of continuous-record stream flow gaging stations on
James Run, Plumtree Run and Bynum Run, along with establishing a baseline water
quality monitoring program at two of these locations (http://md.water.usgs.gov).

8-195



pajel 1ap) WOPUBI-UON
lewndo
[ewndognsg

eubie
EURIEN Ssan

| NONONT RO

Jood

uoisos3

S3UN0S Blep pue sadh) joquis

uopIpuoy |suueyy

pales jon
BUON
[EALIUIA

aleIapo

_NONON N

aAIsuSIx]

UoHEW.I0S Jeg

WOPUEI-UON

siglaw g uey) sslesss @
simpaws—1 O oN @
syngoN @ d/ SBA @

WPIM veLedry  gsap yeaiq 1ang

S32UNos ejep pue sadf} joquis

uonipuos Jayng ueuedry

"8/0Ce 8} JO 10N

‘puUeiAle N Ul JUeIXe SSTRIGRLBAUI0ITRW D IyIUSQ DA ISUSS
uonn|jod ‘a.lel pue ‘spssnl lolemysal) ‘eunejoredey
a1enbe 'ssusiy aAIRRU |e 0883 0) PIARBSUOD 8 1SN ey}
SpayseM JO MJomieu ay) Jo Led ‘splom Jaylo U "paus
-JOIEM UOITRAISSUOD AYISIBAIPOIQ B INg ‘9A00e 3U) JO 10N
esaud

Sjessnw JeleMmysal) Jo ‘eunejoedisy dienbe ‘us1y
pa31S1|-91elS 840U IO SUO UM payseiem ployBuoss-uoN
"JuesaJd spssnw

BERMUSa J0 ‘eurejoadiey dfrenbe ‘Usiy pais!|-oreIs ou
‘spssnw BreMUsal) Jo ‘eunejordey dienbe ‘usly NOO
poIS1| 91eIS-UOU 210U IO SUO 10} pays.elem ploybuois
uesa.d sjpssnwi

RBEMUSS4 Jo ‘eurejoipdiey dfiene ‘usty paist|-alels pey
0S[e eyl ‘sssnwi jeremysal) Jo ‘eurejolediay oienbe
‘Us!) (NOD) pssU UOITRAIBSUO 1531eaB Jo saloads

oIS 1| 1eIS-UOU 910W IO BUO 10} payselem ploybuolis
'SpssnW lBIMUSa4 1o ‘eurnejoiediey

o1renbe ‘ysiy paisi|-okls alow Jo auo Joj (uoirendod
Buiurews. 1sNQoJ 1SO0W) paysserem ploybuois

9 BRI
e _MU_ SIO|0 PAINLW Ul UMOLS 918 BIED | pUNDY SSR
paeiloy () wwod @ WOPUEI-LGN
pOOE) lood fap,
KB =T1 O ._ Souuaq
: sjoquis u) pasn si10j00
L]
v oI Sl3pEM Weals |Bunuasg
[ AJuo souuEe 4 mmzucmnr@
.
el
‘€Il Kunod ssan
SOYIUE]
SO juag = ysi| P
-z oIl sasunos ejep pue sadiy joquiis
Kyubaju| onjoig jo xapuj
TRIL

sde |\ AJunoD £002-0002 SS9 N 01 Ao

8-196



(1a19
pue 1914 Jo Uesw s1uasaldal 1eyd aid xapu| a1o1g pauiquio) ‘Ajuo eep +002-0002 ussaidal sireyd aid) 002-0002 puUe /6-G66T Bulinp SSgIN 8yl Aq
po|duwes sweais AlunoD plojreH 1o} yifeay wesss Jo dew pue sireyo aid (1g14) AiBeiu| onoig Jo xepu| usiH pue (1919) A1ifeiu| onoig Jo xspujoiyiueg  HTT-8 8614

e

ke
oad fag,
Jood

Jieq
poogy

....,_ﬂm."__.._ﬂ b
- dapmadung

EO0DOm

e
042 = sng,
Ajunoy puogeH o

¥apU| MOIE PRUIGLIOD . Ang
aypadosay’)

1ot Adag
104

HEey

poo)

¥l

E0Om

%l

WET i
.m...,.u.m.._.n_r.”_._. ol
Eapauney

Aunosy pIopEH
Auiiyu) onoig Jo Xapu| slelgalsALsE Hjusg

Apunan
asomeg

PATEY 10N Ajuno) 4

joo Aap, [12a)
laog WST
Jey daniyg
poog) oo hang
Holl kb
funog) propeH PlURAJASULa

AyuB=)u) SN0Ig 40 XapU| ysid

AINNCD QIO4dVH

8-197



T2 010 Uems 010 Uens 96-€0T-8T0-N-VH Ty 10 Jsea TLN 4D J_g T002-4-2TT-433d
IT2 BMOT UNY SBIUIA YN uny SBIUIM ¥002-4-02T-NIM ITY 10 J8ed youelg xong T002-4-60T-433d
IT2 BMOT UNY SPIUIM Weais umouxun 96-G0T-600-N-VH Ty 10 88 Youeag Bulred 16-/0T-08Td-VH
IT2 810 J8ed Uouelg anog oIS ¥002-4-60T-433a RS 010 JBeqa youeig puess| ¥002-4-€21-433a
IT2 810 J88d Uoueid s,pue|joH 16-20T-660d-VH IT¥| BmoTuny sPIUIM Uouelg UeIUNo A 7002-4-70T-NIMT
IT2 BAI] Usng BAY USNG ZLNBRID WINYD | ¥002-4-€0T-HSN4 Ty 31D 1A 810 JBea s 16-€02-€€0d-VH
IT2 uny WnuAg uny WnuAg ¥002-4-0TE-NNAS Ty 010 JBeqa uny dnuips yinos /6-€0T-0T0-d-VH
00Z | J10ABSSY UBARY Yoo Uouelg dul\ PUOXRS 2002-4-TTT-HOO1 LT | sled spmoduno s | siled lepmodunD 8 | £00Z-4-€0€-ND1T
002 | J10AIBSRY Uney Yoo Uouelg dUIIA PU0XRS 2002-4-TOT-HOO 1 LT | sled sepmoduno o | sjled epmodun e | T00Z-4-2T€-NDIT
00 | Sslied Jopmodung oI v1Nsied epmodund s €002-4-TTT-NDIT ITY 10 Jseq Youeig big 16-602-8.T-d-VH
€6'T | punoio buinoid Uapray TLN >34 fouwioy 0002-4-€TT-OdaV €| Sied oepmodung sy | s|ed epmodung ai | T002-d-90€-N9IT
98T BAY Bpmoduns 1N B|U| uopreay 2002-4-70T-dNND €Y 10 Jsea ReTey=Cldl T002-4-80v-433a
98T | punois Buinold usapeqy T1N>e8Id feuwoy 000Z-4-81T-9daV €ey %810 peoiq 8810 peoig /6-8T€-T.0d-VH
98T | punoio Buinold usapeqy 8810 0}Nbso W 000Z-4-80T-9dgV €ey 810 peoig 810 peolq €002-4-90€-vYOu 4
€8T 10 Uens uny suse)d 0002-4-90T-NVMS €y 10 Uens uny sused 0002-d-70T-NVMS
€8T 110N 59 UOSS P uny sa.wn|d 96-20T-TSTd-VH €ey 10 J8eqa Youeig auln 16-602-210d-VH
€8T | Sikd Jopmodung oI T1N Yyoueig =0 plIMm T002-4-70T-ND1 T €eY 010 JBeqa Uouelg pue|joH 16-TTZ¥12-d-VH
€8T >8I0 peolq 91N 831D peoig £002-4-G0T-vOu g €Y 10 Jsea ReTey=Cldl ¥002-4-€0€-433a
T.T | punois Buinold usapeqy T1N >8I0 Aeuwioy 000Z-4-61T-9d9V 0S¥ 10 J8ea Uouelg 8uois M ¥002-4-927-433a
197 BAIY Usng BAY USNG TLNBRID UOINUD | ¥002-4-TOT-HSN4 0S¥ 010 Bea Uouelg 3UOIS B T002-d-€TT-433a
197 810 peolq 810 88 d €002-4-T0T-vVOu4 0S¥ %810 J8.a Y810 J8ed 16-702-00Td-VH
€T | punoio Buinold usapeqy Z1n e8I feuwoy 000Z-4-€0T-9dgV 0S¥ 810 J8ed youeig big T00Z-4-/02-433a
€eT BAIY Usng 1N Ay usng ¥002-4-90T-HSN4g 197 810 Jseqa G1N >eID Jeg T002-4-T0T-433d
ITT %810 J8ed 91N >8I0 Bea ¥002-4-20T-433a 19% 810 J8ea 810 Jsea T00Z-d-20€-433a
00T | Spunoi Buinold Leapeqy | Louelga|ppliA pRI0 ABuwoy | 96-702-€00-N-VH 197 010 JBeqa 1N >p110 1a 16-2TT-9ST-d-VH

(15111 S15 pape JBap 1S0W) S0/ (81005 19D Jo Jeplo Ul) 99
190 Q3aHSYILYM ; JNVN WVILLS dIGNNN ALIS 190 A3HSHILVM JNVN NVILLS HIGNNN ALIS

S9MS SSAN - AunoD piojreH
(192) 81005 Xapu| 21019 pauiquiod Ag paxuel ‘700z -¥66T Bulinp AlunoD plojeH ul pajduwes sals SSaIN '62-8310e L

8-198



%8810 UeNs

uny SBIUIAN JBMo

Sifed Jepmodung ani

MO BAIY euleyenbsns

NJN|JO]|H]| O

o|lN]|]Oo]o | o

BAY Jopmoduns

™
[9p]

%010 ed

JBAIY bsns weq@ obuimouo)d

AR Uew psse)

uny wnuAg

BAL] UsNg

N|INMNO|IO|IN]|O| Al A AN ]| N
()]
—

OIN|O|O| N

N|O| | N| ™

o|o|o|o|w

JI0AIBS9Y UOSS 1Y

S

0

0

0

punoJo Buinoid usspleqy

HO00d AHAN# | OO #

dIvd #

aooo #

d3aHSYILVM

SIS Jope W\ Weais - AunoD piojeH

Aubey| onoig

Jo xapu| oIyeg pra|-A|ied Ag paxues ‘002-0002
Burnp Auno) piojreH ul pajdures salis slepei) WeallS "0S-89|geL

8-199



(Auoerep 1002-0002 Siussa.das 1reyo a1d) 002
-000Z pue /6-G66T Bulinp SSg N 8yl Ag pajdures sweals Aluno) pioseH 1o} Aliljenb feligey weals Jo dew pue Leyd aid (JHd) Xepu| ligeH eosAud "GTT-89.nbiq

W%k
papefag faasss m

papeibal] @
papeiBag feed O
papeifiac Ay m

42015
dapmoduns ssawy W
2 woiBoyg Bujdwosg
Hsng pajduuns 1oM
papoibap Ajowiuy [l
papoibap Alood
pepmibBag W
papoibep Azissss Il
Xapu] JojiqpH [Ro1sAyd

kT

g
AuNog pUopER
¥apu| JEqeH Eoisild ayadusany

Ay

-

.J
=53 |
it s U R

Aluno)
alownpeqg

AJLITIO
122

ABATY
_G_:___._._Jmn___mw.—,ﬁ ___..u._,_.__u._J_

BIUBAJASUUD

ANNOD ddO4avH

8-200



(Aluoerep #002-0002
sesaldal Leyo aid) ¥002-0002 PUe 26-S66T Pulinp SSgIN aul Ag pajdwes swealis Aluno) plojeH Joj (@eds 0Z-0) Buirel ysen jo dew pue 1eyoald 9TT-8ainbiH
s g i

I
S

o TAN

ood @ ssaw
_m,“mhm__,___ - wboly Bujdwos
jewpdegns O h
Ewndo m e w5 pajcluns 1o
[Pwydo 1l
%t [Euydogns
fouGiow |
AunoDy progeH gy
Buney ysea) : o wod B
AN BTS2 ) : m..__—_uﬁ ysoug

A T O
~ I 2n ] =
BB _

Wopeney ...

AJLUnosg
aroweqg
Ajunon (3]
12a7)
ddL s
By anbsng |

BIUIRAJASLHILD ]

AMNNOD d4O4dVH

8-201



"pel0ey e sem JuaWBas WG/ 9.1ud 8y} ey} Uealu A|1.0essadeu 10U SS0p
}1 ‘paredipul S| uolEzZIpUURYD UBYMW FLON +002-0002 Bulinp SSEIN aus Aq pajdures sweauss AiunoD piojreH oy 9dAy Aq ‘sals pezijpuueyd jo deN  “TT-82InBi4

¥ z 0
[ ——4
sajiy
AT
dapmorduney
420N sBpaia @
ipsrig : doicy @
q uoigos @
L el _. LWODUD-UON X
adid @ pujUss ¥
SUON scaw W
adA] jeuunys woiboyy budwosg

1 ¥
s apal. T
Ly

2 !
il

m_u.m:.;m._.: ; | wm i
; : ... . .. ; ..... : . .. \ .” .. F.— —.—q.—H—...H
| 1;\&? O L asomnyeg
Auno?) . . ___1_. Vs i v
1) = o JJ 7 oh
WEETRY, - ] i ..“ : __.rﬁ...
TR N " % 1o M : \ ﬁb&ﬁ( i\ rﬂ
BlUBAJASULD
& ANNOD Q¥O43VH

8-202



"Pa1010ap SeM 3JoASS 1S0W 8] AJUO 911 B Te P3N0 Sall 1SS Syea.q Jayng uelredl

3[dnINN ‘310N "+002-0002 Bulinp SSAIA 3y} Aq pajduues sweais AjunoD plojreH 10)sxealq Joyng pue sidyng uelred s srenbapeu yum sals Jo dejy  "8TT-ga.nbi4

vy
aypadosaiy)

@
|26 ) [
Ly || |
VB, L STt R
2 A LR 8 ~ . Ajunog
S [ Y y . 7 . | asouinjeg
Ajunosy L 5 (£25) -
11999 . A iy I
FEITSY, " | =
ptaogan g Gl
.._lf -
EuEAjASUNI 4

AINNCD QdO4dvH

8-203



#002-0002 Bulinp SSAIN ay3 Aq paduies sweas AunoD piojieH 104 UO(TeWIOS feq Weslisul pue Syueq PSpose Yiim s)s Jo dew puesieyoald  "6TT-8a.nbi4
%69 . —E—

53|l

604 W
[eubuey m
[ewndogns DG

A%
[BWdd)

.._.-m.a.__E ..mh-.iuu .

e .__.“__._.E
WOE _ Wsng

Skl

funeg puopeH

wolELIa ] Jeg ing

ayvadosay)

(4 | Bt
1553
r

Eumﬂ@. ... h. z“ il
._.BD il : I 2 o

&
P9

=

e

E

7 ; . wl L i ~\7 3 Ajunod
O/ o p C N A2 H )y esompreg
104 W ; pras g T
leufiiey @
[Eumdogng gt
[ewndo m
0L

Ajuno)

199 ! A gl ol

AP

hLE muaemganbsny \ e, ' T -
funos) ploper [ ;
syueg papoi3

BlUBAJASULD ]

8-204

ALNNOD QO3 VYH



(05 <=UBIH ‘0’6~ 0T =WNIPPIN ‘0'T = M07) (Ajuoerep $00Z-0002
swssa.dal 1reyo a1d) £002-000Z PUe /6-G66T Bulinp SSgIA aul Ag pejdues sweas AlunoD pioLieH 1oy (|/6w) senfeA usboiiu-aeaiiu jo dew pue 1eydsld  0ZT-gainbid

¢ 2 0
 E— |
sajip
ysiH = 2y
aErepo (] H
;_u___.h___ | %8 dapaipdiune
' ssaw I
-ﬁﬂu.__.H
%29 . Iy woiBold Buydwog
Ifsng 1 W
funog) puopeH TR Lnipay
uaBoniN-s1esN ayvadosay’y i 1 ~o1
uabBolN-3jDIjiN

ASERIEY]

..f_. : . .. AJunog
i SR adoupeg
Ajuno) - (/B f 1) i
[LBCH) -
FEATY, :
puitipyanbeny

ALNMOD ddO48VH

PIuRAjASUNa 4

8-205



(L0'0 <=UBIH ‘200~ 5200
= wNIPBN ‘5200 > = MO7) #002-0002 Butinp SSEIN a1 Ag padues swes.is AlunoD p.ojeH Joj (1/6w) senea snioydsoyd [e1o) Jo dew pue 1eyoald  “TZT-gaunbiH

z 0
— F——
sapn
USiH @ g
|EMEpo 0O L.
A e
moy m %L dapodunr
LA
ELL . ssaw

42 woibosgd Buydwog

funog popgeH
shlodsoyd (o]

ivg F

aypvadvsaly) L ybiH W
[ Lunpaw

o
snioydsouyd |ojo)

-

PR,

ml
apiganey ' | 4 £ .

Ajuno
aJounjey
Apuno)y
1) =4 . 7
FEIUV I ,\I 1 e it
o by : ' i ;r \
PIICAJASULIS]

AINNOD d4O4dvH

8-206



‘aseqerep welbold abeleH [eINEN ¥NJ pue ‘86T uosdwoyl ‘G/6T SeH
‘erep "gndun ‘Ajssey ‘erep aAlr)Ienb SSAIN ‘Y00Z-766T SSAIN Wollerq ‘payseem Ag ‘Aiunod piopeH Joj dew Bujuey AsieAlpolg sbeleH oenby  zzT-g8inbiH

ssauaeufuBsIuI iy o
‘Wizau0d jo salnads 10 sepads sel
oy suspeao| BULUSUUoW WeRNS 180 @

SlWesns By .

AILro T poHER

SlUnwe 5 e AilBEag) esifojeE UBIH M
\\ wissand wWeaund go sapads pesi-ucy N
ply w-,h_...h;\m\[ wasald ssoads siey M
yoeey weeins ulyipm
Lage

W63

HEaUD Lessipunols
fGuwroig usaplagy —

i

paysiaies plybuo s U) ssieads 2uey

paysisyes ¢ 1a1]
pEUSIZIEM 7 4311
paysizien | 1a|]

A

uny Whukgusaly ysha

igl
sUMDIG-2A1Y APPIN
; H=Aly paigfs|ed
A mpaoduns lasod

X
E i Hany Jepasoeduns

EEEL AR

LA
by e
W L s||ed4 Japmoduns &N
: .\\v P ) | o
Lo m e A

N0AIESS Y UOSSHY
JURy SIEIUIAN Jesho

b i
Ll ale snepi® -
o ﬂ !uuuuMﬂ,ﬂL" ki i Tabeew \\\
i Soit ,.-i.i“.i._-_n—. a. &' mth e T L L
¥ L ) b e i
_u_.n" . "hu_;h- e ¥ M- .. 154
-k e I u_ut loAlesay
] : , e nJ L amey UsAEY Yoo
\ ;i g .w.ﬁ..&,..“.... b f,,_._-_._ﬂ i .
AL AS AT SR A B R
: i 0 B R S R A LN
laay BulBysnbsns N R ) ?//ﬁm.?ﬁ%mm#?f. m\. x@w&u el
weq obumouos R el N = ponii S =
JME21T DIBIE OLI2AY ol 4 ST eV A MM.M, * 35, ¢
elUeyanbsng JamoT - ol &\wﬂ . .,_, sl s x M ¥
-..—HN_.. “.... o A ICEELN .n_..........r.r ....r... o .“.. : 4 .r._lr.r.x. .

ssa1n peeig

8-207



8-208



